CONTEXT AND OBJECTIVE: The rapid growth of the elderly population in Brazil has implied a significant rise in the number of individuals with dementia.
INTRODUCTION
The average age of the Brazilian population is increasing rapidly, and the fastest growing sector consists of adults ≥ 80 years of age. [1] [2] [3] According to data derived from the demographic census, there were just two million elderly individuals (≥ 60 years old) in Brazil in 1950, comprising 4% of the country's total population. By 2000, this figure had risen to 14.5 million. i.e. 8.6% of the total population. It is estimated that the elderly will account for 25% of the Brazilian population by 2050. These demographic dynamics will give rise to changes in the health profile of the population, consisting especially of increases in the prevalence of chronic degenerative diseases and physical and mental incapacities. An aging population implies intensification of the demand for social and health services. This poses a significant challenge for public policies.
Dementia is one of the most distressing health problems that affect the elderly. It destroys individuals' and families' quality of life. 4 Although the problem of dementia is a matter of concern for government authorities, data relating to the prevalence of the disease in Brazil are scarce. The objective of this systematic review was to draw up a profile of the prevalence of dementia in this country.
METHODS Electronic search and selection of articles for review
Relevant articles published during the period 1990-2010 were retrieved from traditional electronic databases, including Medline (Medical Literature Analysis and Retrieval System Online) (via PubMed), Embase (Excerpta Medica database), Lilacs (Literatura Latino-Americana e do Caribe em Ciências da Saúde) (via Biblioteca Virtual de Saúde, BVS), SciELO (Scientific Electronic Library Online) and the Brazilian thesis database. The keywords were in Portuguese, Spanish and English and related to dementia, elderly, prevalence and Brazil (Table 1) . Population-based cross-sectional studies with the use of cognitive tests to evaluate dementia among individuals > 60 years old were included in the review. Studies were excluded if they dealt with subjects with psychiatric disorders, cognitive impairment due to congenital, neurological or infectious causes, long-term dementia or test validation. The initial selection of the articles was based on analysis of the abstracts, and was performed independently by three researchers (SDF, MTS, MFRST). The references of the articles selected were evaluated to identify further published papers. Decisions concerning the inclusion or exclusion of articles were made jointly by all the researchers.
Appraisal of the articles, data extraction and analysis
The articles selected were fully analyzed by two researchers (MTS, MFRST). The quality was evaluated on the basis of eight criteria, each yielding a score of zero or one. 5 In this methodological scoring system for rating the studies, use of the following criteria received scores of one: (i) random sample or whole population; (ii) unbiased sampling frame (i.e. census data); (iii) adequate sample size (> 300 subjects); (iv) standard measurements; (v) outcomes measured by unbiased assessors; (vi) adequate response rate (> 70%) and subjects described as refusing treatment; (vii) confidence intervals and subgroup analysis; and (viii) study subjects described. The total score achieved could vary from zero (poor quality) to eight (high quality). Two researchers (SDF, MTS) recorded the contents of each selected article in a structured file that included: (i) names of the authors, year of publication and location of study; (ii) sample type; (iii) population characteristics; (iv) size of population; (v) screening tools; (vi) evaluators' background; (vii) occurrence of sample losses; (viii) prevalence rates of dementia and corresponding confidence intervals (95%); and (ix) sociodemographic characteristics of the population. We performed meta-analysis to pool the individual studies estimates and meta-regression to assess heterogeneity, both with random effects models, using the Meta-Analyst software. 6 
RESULTS
A total of 112 articles were identified through the online search, and eighteen 1,7-23 were selected and fully analyzed ( Figure 1 ). Only eight articles [7] [8] [9] [10] [11] [12] [13] [14] complied with the inclusion and exclusion criteria. Three additional papers [24] [25] [26] were identified from the references. Five articles 7, 10, 11, 18, 26 attained high-quality scores, according to the criteria adopted (≥ 6 points). The dementia rates reported in these five high-quality papers ranged from 5.1 to 19.0% (Table 2) . A visual inspection of the meta-analysis suggested that there was high heterogeneity between the study results ( Figure 2A ). The meta-regression indicated that the Full-text articles assessed for eligibility (n=18) 1, [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] [20] [21] [22] [23] Records included by reference searching (n=3) [24] [25] [26] Studies included in qualitative synthesis (n=11) [7] [8] [9] [10] [11] [12] [13] [14] [24] [25] [26] Full-text articles excluded (n=10) 1,15-23 Secondary analysis (n=8) 15, 16, [18] [19] [20] [21] [22] [23] Review article (n=2) 1,17 Figure 1 .
Fluxogram showing the process of article selection prevalence was overestimated in the low-quality studies ( Figure 2B ). Because of this heterogeneity, we did not take the pooled data any further. The prevalence of dementia increased with age and was inversely related to the socioeconomic status and number of years of education (Table 3) . Prevalence rates were higher among women.
DISCUSSION
The present review presents an attempt to describe the prevalence of dementia among the elderly population in Brazil, derived from highquality research papers.
Dementia rates have been determined in non-representative sample populations in which subjects were chosen according to opportunity and recruited from meeting places such as charity organizations and geriatric clinics. Studies based on such convenience populations were not taken into consideration in the present review, since the rates found have shown wide variability caused by selection bias. The rates in one systematic review 27 ranged from 0.7 to 70.2%. For this reason, the present review only included population-based studies. A further limitation of many published studies relates to the size of the sample population, which may include as few as 40 participants. 27 One criterion used in the present review was that for a study to be included, it should have a minimum of 300 participants.
Despite the high quality of the articles selected for this review, there were methodological disparities between them. For instance, the articles differed with regard to the age range of the population selected for the study. The age distribution in the sample population could affect the results, since in locations with a large number of individuals > 80 years old, the prevalence of dementia would probably be higher. The non-uniform age distribution of the sample populations considered in the studies reviewed may explain the variation in the prevalence of dementia that was detected. Similar assumptions may be made in relation to gender-based and socioeconomic status-based distributions, i.e. the prevalence of dementia is probably higher in populations that encompass large numbers of poor elderly women. A B Figure 2 . Meta-analysis (A) and meta-regression (B) on studies included
All the high-quality studies analyzed had been conducted in the State of São Paulo, in southeastern Brazil, an area that occupies a unique position in terms of development and living standards. Therefore, the findings regarding the prevalence of dementia cannot be generalized to other Brazilian regions. All of these five studies involved application of two or more validated screening tools. Although the use of different tests may improve the precision of the results, the possibility of divergence between evaluators is increased and the results may be distorted.
The prevalence of dementia in developing countries is often estimated from statistics from different locations, because of the lack or imprecision of local data. In developed countries, the prevalence of dementia apparently doubles for every five-year increase in age, and it typically varies from 3% at 70 years of age to 20-30% at 85 years of age. 1 The results reviewed here suggest that the prevalence of dementia in the State of São Paulo is roughly compatible with that of many developed countries.
Canada presents one of the lowest rates of dementia in the world, with a prevalence of 4.2% among individuals ≥ 65 years of age. 28 This relatively low incidence of the disease may be explained by a number of factors, including the existence of a first-class health system, the high quality of life among the elderly population, encouragement towards intellectual activities and the superior quality of research. In one of the Brazilian high-quality studies, the prevalence of dementia was lower than in Canada, in contrast to the other studies. The reason for the discrepancy between these studies is unclear, but may indicate a lack of standardization in the methodology used.
CONCLUSIONS
Dementia was most prevalent among poor, illiterate, female and very elderly individuals. The overall prevalence of dementia among elderly Brazilians could not be estimated because of the wide variations reported. The studies reviewed may reflect the situation of southeastern Brazil and not the reality of the whole country. Methods with greater consistency should be used in clinical and epidemiological studies in order to assess the real extent of the problem of dementia in Brazil. 
